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iii.t& iip|«i' lOmim-wilk  ^ temsA «&«% IAmi immmmm 
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ISO® p., (o) fc«w^«ai«|j!g tlMi 
PMswHittlatii. »ISk «t« %m^weA»m W® f« .sM * #f lU '^ 
t«' '&im §mm&9 pm tugmm (4) pui«iig mm allk. 
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A la li-wsr* -tfiiisr 8<Mr@## #f ««P^aii w»m «©% wt«i 
.im wim Wm suHMiiUdiB*, ' 
iji »-eaisiS6i!»ble •#is®PlitWBttaal wovM. #!.• f#l luSttiefc-laM 
«ai% A» «®li mad alootlaio aeid iiw la, ^  
ii#i '©f -Wm y«B -^ ealf, fte#» Ti%iwt» «»«- Mltirwii t© l»# wiSBStiia l^jf 
tnp©rtet% la, %to' ,aai ooatrol «f •«w?iy -JUkJfhsei 44inMM|.«i», 
Iwwpwuft WBmwmm ««hii» WMwr«iti»-^  ,ftT.. «?»: tew -©iiattlwaiti '«»'l!' 
wemStas stasi^ siwi^ upw ##' Vltawlit Am -o i^M ataMl nl'Sd* 
tini« A«ii' t» «f tfiMtelitel I^n# i» @ilfte ,^ SMiiit,* !!»«« 
'''iitti^ tafii' 'toX'itfWf vE i^ttSu A S# 0t *8  ^ l>a Jm8:p4i9% 
•mA -^ Na -©rfly «h®a %Im|- »M®a i» imttmimx  ^ in 'fi^ iadLa A#., 
mmA 'CSI) 'mmasMiy Jtew 'AKi«¥l.M A r^ -nflft-via 
imti^ l^ ms' ia i^fy ,w i^nNi,* &l« oooiitiftt m» fx i^tewi 1 '^ §mMj^  « 
•yattMjtie diet -(wtfewMi^  %m- la ieik»^v4a,» ' 'l^ m 'tm. 
•«teiii'«#i % IfFpitfiiii.^  mi •il.# teaiwil MWi^ *f l«il,«« ta «e® wtwai 
of' awtiig, sli@  ^ttk# '*l^ wi XipS' wrt ;iwim:3>f 
<j^ ,|n;| •<tt6®wi8.4'w s*ASi9Aj.<MB|. Bsswrtisg,! ,3s!8h*y#fcSj.'fflai| 
Imm #f Mir ta #f tto *#«# CWfe| idtt# 
n %'l(i%ta Is «8it"we#» flt» wtfwplaiffiteil, 
i«.JyMali mm m ,PiM-«a «wa<aiiial5^ .•«iyi#ima iajsi-, 
:aix«ls««:a, m. 'iMiIt i^ ielmiN)' «»i tm •m3mm- m fRml^ iJi 
#jf til* ''Mtv' pi»A« seaS-t'tilito, mw wnmtA tit « »  @ k l f m % « » '  
m^mmm :l3a '^,3%i«a ,ef' 'H# id.O:Mgi^ nMi' ef Moi^ ia* '&» oftif 
te memetl mi &t » Mwliia 
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If* 
ftm- »ll m» ftiiiii t» -tti# «f •§«§ p«r <»a%; pir «•»% -mid If.»f. 
•pir «afe*' 411 th«i» 'lawl® K '^etl pr©&«ii. 'th«> mmm Immtmrn 
in gaM9wtb* li^ jpfein'fe thij^  »®®is®ii %o to# ]^ tma«mim oJf th# JApid 
'm t^air ttsiuB iswi. -wfelisk, ft #«i» Aa 
Wi frn  ^ 'i&ftt '«@m. oil pN»iMii. •viw {N r^air gMR  ^
^«a tfe« l«w»flefe -i-iiit, 'SiMm mm ©il '» ^ witotfr#ly 
felgli p®l«A Itfc© mnthmm. -^ tr -of iig««%3fciip» 
ity tefv h»m Wm7r@£om, 
•0mma% '^ eil». mm «f Mk&t^ r 9^am$A 
fwMt, for Wm ^ §mg»m%0i mm- oil# -S^wsMBft »ll «ai- o@s«-©ll 
hmi hmm' l^ w .^ %«"b® ©f -mla# ia f^ l!'ia».%-ri-tei®a Cft)» 
fi& trtel it: 'wm tmmi. %h« eo«MW% &%% 
in ^ relati-vslj g.xwiA.« •fwl t® 'ib® 
%• tk« IwhIM di«l At# »t 
Idi®  ^ g«ta la mlgh'k ®f tfe# Itls r^# mMmm tiads lt»@liit® 
ft©lt "inai ttet llwltli^  giwfit ifpRwat itg««ti%lli% ©f 
mm, i4«f Wtm i^mgrnm^vA 
@il ©i»t f»i»  ^ii4 9-mm t« 
far ia''f3P©w  ^ ' Ji^ r irfe iit» (Ml mrnm t^^  
nip«?t#i -ih** ®«ii« l#«i-iiita 
&p» i^ S6i%»d n<i^ ' sifiilj la. thm mM ttaua' •inl'l*i* fft%« m 
Sm@SMaMM ijmemmm- mi 
df Mgk point' fn te % 
"llMirtf ttwi' l«NBl"ttii» t® ««%%«#«•# «tl ®r liy^wgiMKbefi' 
©efctcwwii' otl tli# mi «%« to 
%' ftiW'Wi' %!»«# 
18» 
of wtlattiwly telfte wt ©f 'bo%fewpjait ia mM -^m '%© 
-Ml# '©wt ®f e#i%itla #11# *»i iilNfji' ae4»l»ly WMf 
ntlawftt hKm. hmm msAm %® to® eh«»pii;r ©1'Iji' fo-r 
ist Cfti) In 1894 f«4 ft ««irimti«ii M 
mgiMf# &»i to ft - Mlf 'ftsil £(iJyr|r 
' 9m mmimt of oleo f«i^  -f#? Itoy '®wM »®% 1« 
'Mtei fti* •&» itt Mgk«r Jfists 
tmi. Bmmm 4mii$m^A M W» mxptwSmmfytJk, iuiiai,'l8# 'fhtj. 
m-^m ik]yi# ttet s^mmm.mA «M mm M mam aet tdlftfsM 
•m% m Mffet m 'mm tte i^m»ii.mw$m 
...Ji' 4lKiik iH IIW fi Jin'Mi liij \fiMiii iHnSifi jnbaak n,**—— —^ f 194^ \ mSmwm W$w^- Ul^ € r^^ #|WplW -1  ^
te »« «11 fi»r in mM' f«»itng» 
' !. liWNf »ia: tm- iw9«tei- mA ^ma. «liift#4 
to tto f'ilM wiMm^rn §m% wm th# sMna^dtt. % « 
&jv fijjUH.ii'^  'iihMnid  ^ •!&&• it swtaiS4ti3ig 
^0nEW wa* iiWtJil www J^uE8Ew3»vw wJ^R.* wlRBIl^  d wW© O'W^^  
l#i»l f.r®®«at«i •«i8 hmmh mai Qoldiag CS«) «®a4«s%«tf 
'QftlJf fiSNiSSMg ia liilidM % x '^kliGHa ojP sl6S*et$fe plus <i$*S' {#1* 
ttimt f4i^ rd oil mil 'f«d» «giMi 'i&i«b tte wi«» tm 
Wm i3wi4«# imm ®  ^tt 'teys-* -fh® ®t»«ng« fv&m 
«ille %# «» rnx t^imt^ ml mtim wm iwi« giwiwiHy ©wr a 9:mvm» 
#igr .^»l.-©t« WWWba lyNair iOm m'^ x% «ip»rlwtarib mmt. 
mi 4«i Al^ d. SiWirtatg wm ^»- tkmt syve^^ m ©f 
If. 
of  ^ BkmmiL mmm iitfliami»ti@a 
^astmghm  ^ bsdy,. m-wmimMf la. tiiw of tb* lmm%0 lai^ » &M 
ia'^ 1»i£HMi« SJi«f%E«r CT4) eti^ xwl niieJl# mitk azui a'<9^«im ia o&lf 
•3Ef«plwi«fe|.« ,.3Rh» ©a-l-wi# •ws-f*-.gt-wa fmm %o luty, gmim 
m& mtir# % fmai rnlmst g^«ia»i »qii(( in wight bM in Iwii^  
aM#«iai^  »«WsU?lBg. 
. W«rl: *% tto® Ohi® %rtQa.l%2'3ml lxps-ri»»sfc tfeatloa C44|,. tw!l«fct«i 
ti«t ftiilTW mm "b# mltsi td »g« Amep^r. <m skim-
ailk. .ptoi, a. .«sBM»i'«a.id rtlBr $tkt sttbstltate# iwi»f f«t,# 
hf .f«««tiag iK^0im SiM9 pwiaamlA in tlw  ^
mimU'B r«sa.lt# mm mt m -^mehMl-m m %imy 
wim h&m hmm* 
/md f®wa -^ia» (S7) »Bi SmMisksea (SS) pttblishsii 
m -m^Jt fb«iiag' ooudmot^ ji to- 0«mg»aF» •!&« mtrltioa-
al -wila* ©f toMmAim »il«f Isatlairlfet,. t&wAp tttllov., 
^«iw  ^ f«R»at oli» mm. &il MA oil* .im^mr 
§rmp WB «lso f«l & lmf*im% j*ti.os*- laA .fat or ©11 iwui -aW i^ t© 
•kSaaiik &M h®w^«»ls«i %o fom «. pr«(ta®t tsoiBrtafclaing S»S 
•f«:r &• eoao®istemt»- aiacte'fw, 
' 0«i«»3J,iRi-r ©13. •aM »,lfalfa A,^  ©oatrel group was f«4 wifci»e«#at»id 
tiiisl# silk# a* muWiors- ®omludM- -fchat mime f9S huistmr&tt #x» 
0«ll#a la *11 otto®r ,g»«ps la weight ptia and ia g»a®*®l «pi»»r-
«a©«.. 'fim gfsupi^  t«©«itiag i«ni 'aM tfcHcw' aM, tt© diet g,«n* 
'80 » 
wall Itt-I w«f«- i»% to fiwwpi.. a»' m3mm i&dt mm 
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Sew 9t thm mivm ia l^mm gf%upi dM «ai mm 
MM# y*^ |y *!<$  ^ W>. 
iar««rt»i^  of tisri*® •%« Ump ertms f»oa %-l8« 'by sMftliif %© 
»i.lk» of mtmm la mm, 0©t-b<a«-«»i •aS 8«y%<wia oil grmpm 
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Isoithta fSl)» 
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not tc .«i^  gi*iKl •i^ s#st aarfcll iii# -atltiag pelsb ®t Ifc®' fut 
SO® t# iiaAittir '^ y 
awt«l (18) 
tmw&rn Tim mi fate wi#i % tmm 
©# to 61*^  e.# lirttir l«iJ3i®: «Wfe»iiiill-fcy %i3r€i«mt4m of laoMI;# 
^ oi •fete® it«^a t© atsidy mm »f 
'Oilw^lM ni.^llt witi to -mmM p^da«i» mmm-
f*f!ft^ l« t® iii«l# ^B£» •&!• mm il*iii»)i. t^ » itta*« miJ^p 
mm t^ |ii) .v%tii|j«. aAJ^ * |b) l^efe ;«p-> 
pKriJBentoie, law-SlFifl®. Iw&wfHiMc -wlf fwdisig "twliiiiyig. .JtennQig|y@l^ liS 
ie i^rijeHMia  ^ -ma^brnMrn m&t iit hydrelysts mmi («) -im •lislel^  
iMn»]e efctiP fe»#lag' 
•®» .ateiy wiiim tos«i«i m rati*®®#' o«» 
H'lU'IdX  ^  ^ aa l^y vtHndl® MtA aSfflPtol#.* 
'I&tt ©w^ttswi «a JeS»ftI ^tritiitt #f  ^ (Sf) 
mMmsaM %H@' .At" %flsKl €%iNi#il»l«  ^^  fw 100 
'pMoi^  'Jtiw wiglht 'iRi«3r Mivea* to »»•%' 
aJi«k% M •jpmmiw ®f aitt; ©sateteiag th«N»® p»r mmt f«fc wamM to# i»fa-ir»i 
.pir JK» ^me^ . -Mw ii»igte% '^f«r (if)# &i« 3* w» 3^J& tt«» orI'twi 
Vt&SU l^^  IHt** Wt^ felKlS dlBttojpbSSW*! 9  ^'Isbtp gsuFtoewSj^ wBSSsfcl. 
•A#, -itiail^ wi «m »&!• 
C )^ .tat m^m%i,^ imA lO-lm* 
sd^ « if t9A 'itt' 'iMX&t fuBuaiittos* imm m mem Sftm-liw mn Um 
if* 
• -yrnxm' mm «a«at ©f iw 'fhis Mxntiwi' 
^wmisMm. 1st: th« ®f owM »la@« 
-Millc 1»» m lem mM %mmim ia wmt-mamA mm 
•#EiM»lJ3£» • Sit«3p®'f»# %lw» studies on w^m •^•sig^Ni 
m fwillat»*y to dstermia*-if a ia«» 
mrd ## adUft: #«lt '1  ^ Bvtm m 
••»ia '1  ^%hmn t« 1f« Qmsmm4 M-ffc other ®f aftllc *• to .^ 9 tliMi 
» i^»a t&r tli:« «r4 %« im-m m-® «^wkhw ®f 7«ag mM (hmv& 
S»») * mmm f  ^
Itellif frmmm if4«i whleli ma la tls®' ••»!* 
mtiwjr 'Iw & ^Mg& ftfpnyntS 
tO'lNW  ^* «ri n^ eis' of 
t^»Piiuitilg M'^mArn- 4 .»te%' *»i« #f'the- ®f 
-to# 'Mlfliftig • "m Citl (%) rn^moSi. 
C©| ©f %lkallj, (a) tia  ^ tafcinriml 
»®fflMtitattas MA t© totisjMto® ••©ittM'ttlr) C»3 lw^^ » 
liMi' 'imm m ^Itel' outllag  ^^  AMsrimtt MM {1} ^ xmw  ^
•iMWKiw- ©r wsspi iytx:«»a *0 t®# ,f»TO®s« iisreda wwWm 
"a« t9i^mm fteiit© tmsmm  ^ -Ifc® »»lu,bHit|' #f 4yt«i •tetaaia: (fmhim l»p.31) 
mm 9 im) »»• si" -wwm mtwr ©•) to (&) 
df 'tMte %« zft'tM |K f «S .mA' im) m% 
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l#f®» th®. trial® wmm- %«•©«# lii® »lf h«<i- hmn rmml'SFbsg « 
«f nAtoid' ailk.,1 My gmla. fm day# l>«#6r® tfe« first *ria.l 
mm s®a ms f«i .mity Ao.1# Mil:; (10 fwei# p»r 100. p«t'a  ^
liw Wight jwr -iifty)* '!&# ratl<ai •«*» reatriotad. to »llk •# tfemt #11 
»olM a«.tt#r -wouM !>• •m'vm^aam^mS. tr&m iiha fem of tli« ••feia»&«fe 
Imtmm tha fe«gii»iag ef ttee- ©aEperisMmtml psriodi, At aiMi ©f tli« 4a--
te.if fvrlM* snat^-n 'fwtiwte •mmmm -smateised m 8#lid- antMiifial. 
ll» st&mm fiiaetloati «ff#«tiTOly la tfcl# mlt »® that T»ry 
mlllc e-i3,t«r«i «i# rua^a iurli^  A -8*11 mmwat ®f alBc 
•@emiMb»s wm tte- wwmm. tmn 
JMi g«at«l fr«»iiia3p»- wi %o f««<l ia» mrisus «xp#ri»Bttt».l rfttiem 
la relartim. A t«tt bw*! »»» f#i o* th# aoraiag #f i«y», 
wiflasii^  %!» aowftl rmtios# Tim @mlt thus ms alli»fwl.,a siorwi.1 l'««di'lag 
©f mh&M J^ lkd 10 pMtwi# f«r li0 .li-wi might ptr «^3r,, m vmwf 
•«9imi ffals ef miXk wma iiTlM: -lat^o tm-
1&» eu8t<a*ry •'winlag iAm- nermt allwitaee ©f 
'mi&) jaft-ror m« ia^wRiffee  ^ ©n the ®xp#riai8a l^ imjw- siw« .mil 
laB-atei wm prior ta ttt® f#©ii3sg ti®®« ffe® •%«#% mm% was 
« 
ff#pi«t4 -IB 0#  ^Wli^ rsMi «# m4& wiiglwNl la*© 
& hc^liim mi mUmmi to timt ia6@ -^hrmgh. * &»n> 
qttftrtatr laiii rssbbw ais m« pk«««i Iteiwtgh tfct« aai 
lirtf© tit* •a'NwMitt* te of tlai «llk ¥y mti'm 
m JPIftli ia tim'W&m&ms -wMM tfc# ««»« if tii» mM •mm iillawti %« 
driite tiMi-. ailte» • r«fa'tr»i, far #f -^ewrf 
. mmmmbion of ^«.ji%)(»a>eb wm aa-rA »#s • 
-tt®, mil# «f. tfe» aissd SkhmmJmmrn: 
fb« ,«i.ll: mti6B-*s »appl«!»atei with « aiarfctti^  o«a«ikialag  ^
.^ Ismmim, Sttlfftt®., .-iiiiie #asi«»,, 
•fO%a»«lw«. a t^rnt^ 'aafl e«jp®r-
Wf -iiotti ©f 1^0 -.OTF units of; irltlrelm % W$Q ft»eor%l:0 
asM., tliiiiai*, ^  iag« SO misim. |»Kt^ttwsm ,^ 
3M mA. IQQ m* .mm -»!»« gimm 'tipmlii* 
WHi iM Hal inSiviiwitJ pin -psyi. aHSSlwi: .MM »?! 
•f# &»iw.|fet 
Si« •a.f&iit iOf fiirifltt® asteois of iri®i »lES«fflAlk 
.ttjffl®. tM Is iibsm ta labl#. 1:# .l©l,l#r pr«o««» drtai 
dti »©%• rmMI^  l& m1»r# .&i® is iaSl^ t»-d lay th# 
of ta »w l^m I to S» iaelw»iv«-« It 
«8ta^%« »#ea ttiA* Mi» sf tb« mt«r tt»®4 Mfl a sliglit aff#at^  
ttpte Vm ia a, la«ir 
't^s0nw^i. of''0#d.inn&%« tfe  ^ to fw omi iiottiTjp, At th# 
•fes^ pe'iP«etoi»».g. ,fri«r t© t&« ,a.#lribtllty %®«t .hai pmeN. 
M mtfrnsk om '•»« )««t30Et ©f ••ilsiewfc» 7 Aosr# that a 
imMmrnrn ia wwi' obtai3»4 fcf « t^afcig: :ii. 
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^ ®i *11* 'tember ZSQ2 
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mi rJte for mrlmm 
!• ' • ! ' •  •  » m • III i 
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tot thomegenlsed*^  
snifeole BilJk s#lcSsaBUl! iaNwtwssietowSllE 
» »»d[ to inor««t«« s f 
' 1 t«»i« • t 
t 1S5 210 ISO m 
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t 195 190 16g 16® i 160 1®) 174 tm 
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180 170 18S •isi' 
f 231 178 m i«? 
-  • » •  ms zm 130 m 
las.e •181.5 170.0 
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thm&r ©*li#r mm emi tmmAm saait kmm htm m»p9m$.b.U, $&r tti« lifaPe'p* 
mmm i« '%b« m^m &t whi@lL alBot' wfw -self's 
tkmmmm* •mS.y AmmmWm §i,tftfmmm mm tliftt fcyiag -laiie Sa^^ gitpg 
(Wi^  •Mwil& (%••% Mml III) 
fMMA « '4a»f4 <Ki-l& m »ai«  ^ -ibi3.» r»tsm»txM^>4. 
^«kiranilk (^ m% w«I 1V| f«jw»i «. wi€ -Hwi $mm -^
'tttlk t© -liiay «ff mmm 
-stediii* «b»»i ©tifi tf t##t '«©*! 
awt»lN>3p II (fabl® S) wat^  kl^ «r %laita mf %•«•% awl 
a»afe*ir III# %@ ««€ t«a»ieB #f Ife# f©ia»r m» *b«it 12 gmm nfeil# 
thiit et tk® • -mM M: tfww* • lB-i»rl3ta»ii*», b»%w»«a 
Millr# 'Mlyt' 110% 
•*«» urn •lgaift#Mrt diff«i»a»# 'tt® 
of ©f •!&«• affld thai' of %!»»• Bol«%«'|» wiiol® ai^ lk of 
%»«t amil wbA#*- Im a# mM ^wA^a of Wm latt«-r wt m% i^ te-f^ aed 
fett%. £al3E«d -me^lm m mm§i mmA Imw mltt(wi h»%m m'$mmm. 
It wmM mwpmr ffmm tfei^  i*sal%s «f W iI b •3Ep»rt.»®is*: thm mr<& 
is slsll*r t© t1»% of raw #ki»«» 
»l& m mmmm»A %- smt* of @m«aaM.9tt tmm tte' «teBMiaa ef tte mM-*, 
fbMTmiemt it w»b.M »mm iewlFtfel ti»t at •»« r»©*5aEUititttt«i 
. ppoiw«fe f®3r wm la tfe® 'Al©*! «f tt® yeaag «alf waM 
Swiiltaaoif «f SSCMP8 mOMBm- mms- «%h»r Mma rsrt® of 
#m®««.tt:Oa 'is lawslwi^ #. 
la* 
!• Ssgp»rtffl»aibi 
a# pilst IBM® twigjBMBd «te% * WMste-ef .sf 
«taai ia «a t# iil*rt%- S'^ wi' ®f tta 
Imm lwmTtm4. la ®11 t« yiotti^  ml-wts  ^ la t© 
•omlf %r3Ali,g %hm* •«spt|f4j»a^» lOsi.® 4.a«iliii«i hmmglAiu 
'iQg -1^9 i,.^ . S#ini$&2, #JP &S gjrflttyS 
«f i&ii^  immiMm l^ ipel^ t# »f 
JM4[ % ^ it ft iBrtilrB ija aft mi %' 'jm-»j Jf- •w itrt n iiw —• it* ^ >11 — -*——*-••» ay iini % TCyiMMIIS' Cit mMm nynw^mjmwSiu w^yWBmm 01.X#: 
wmm »#• -©f tiw gwrtfe aii4 g»aii«i #f yswmg 
iaiiy f#i 'iMiaiiitffiwi -Im gwml* tlap»# 
©T' mm 'tsteiyi' iiii» iii' 4»<  ^rn^imm iM % f^  mmm * l«iw«r 
fl9niNa«r"W» '&« '«:^ «rlnBahit2 'p«ri#A -wMi ^ 1 '^ wiete, 
ffliJto mmllj- -©aMt® 4ailf®®tt©a bM  «0©»,riag im 
y«u  ^ •f%8<r mbmt imr -Aay® ©f ftasAli^ # 'Djsmfejr®, i% wmt 
Itofct •% f^««4'-Q€ -of - *»*» 'wwiM mllm tlae t© d»%#aEw3jat. 
*e imW p'©ia«i m^mm rniirnem-* Sag^mmm,» 
mm of m ^ smimeik p0srt.mS mMim *tett % l«ag«r ti-lml • -Wmi i»» 
wrtit«ti®« * wMtl-wily ««b«f 
a* • QftUP 
CD feparl^ atal tttimls* 
f#r tlw## i^rtiipjywi^ i«n» •iWMti»®i tmm ^  »©»*>««:•» 
•Oe3.3#f(® 'Bsnlwy li*» «»i fern ta i^m irl«4ai% Mmm*. 
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§• MM mlms, a»#i la pil@t trtal* 
f f I t 
(Rftlf WBi&»p» lf»«i 1 S« I Age (-a^n plaeei # lfctl«n 
— ^5 
S8S7 Hol»tela f # I 
mm Jmrn  ^ f • I 
8i4-9 Quera»«3r M f I 
28a? Sol8t«ia X « IS 
aeSl M i II 
9a«iem«f * S II 
2828 Hol8t»iii m 4 HI 
aSJBS Hol«t®ia F 4 IH 
814-»S Sn0rm0y M $ III 
814«3Lf Holateia M JV 
Gu®me«y 8 S If 
8X4-21 K # If 
K 4 t 
814-6 3u«m84  ^ K i W 
814-7 fihiejnas^  * i W 
2851 • • * 4 
814-18 Holst«ia MS WX 
814-18 Holstein K S Tl 
814-»2S Holstsin * 4 WX 
Sm» Brotm S^m X i VXl 
2812 Hol*t«ia f 4 Til, 
281$ Brown S«1m f t til 
2826 Hol«t«iR K • VIII 
28S0 Holsteia * 1 VIII 
2334 SolBteln * 4 VIII 
IS  ^ %r«hiHi f 4 H. 
28S6 Broim Swiss « # a 
814-S Gn9]nm«y f i IE 
2844 iyr®hir« M S I, 
284  ^ Ji«rs«y X 4 X 
2843 Bal8t«la f 4 X 
814*11 X 4 S 
284T H©l«t«ia r 4 XI 
814-12 (Ju«rn««y F 4 XI 
• tl4»lf *4 11 
2852 Holstein M 4 Ell 
814-18 Gu«.nai«y M 2 XII 
814-22 fial»t«ii& U 4 Mil 
314-^4 aa»vm9y M $ XIII 
81#^ Suenwii^ * i Xlf 
814-10 K S Xf 
-814-14 « t MI 
mmmm la jmmg mJLrm fmttm #iglst gwem 
@f #iktly (fctrlii. tlmM ws  ^ bijNIii.# 
tM IMS ft ta 'tilMW# %fte.}jl 'te s.iistei<lbw 
#f |3«-r !<»• It^  f®.r '#8^^  ftww %1# -^ %& 1® 
i«y«' rf «§•« Sine* -ebi* wm aet- ftMwftI# 'ta tlh» mm* of 
mm gkmm *% « 9$mli&r 
»rt»' fof .ft*"** -IS 4i^ « #!•  ^«3#:«i»(ii3te3,, 
«iix» -w»l^ i«d' irrt'i? tn» llifs «iiA »% 
1WM» «»fy f«si^  i»y ma-d tli» 1«<j «f th® •3Ep«rlw»a1afcl 
pirl:^ , 
(f) ifctiiKgl; 
tim 'imtiefflai w»f« fti* 
X 
Wi«l» «ilk (c3ibtain«i f^ « mm 
Dairy l®rt|: 
.11. 
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1@xpell«j!' soy'b^m ©it 
mt»r 
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s€ 
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mmrn  ^III 
SSpisNiB @U. 
^«»a W 
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61  ^
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a c i  S i g |  
llll I 
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wn m 1 
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iatisa M 
: $«mit AS Mtioa. X 10^  fwww '#l«M ?«pl&«S.ag an 
asKmnt of mt«r 
. • • • 
thpi«d aklmmilk 
lx|>ell9r ac^ mm ®tl M 
1l&t«r Bit 
lApMi* €te« gwm f«r twe p^ inia- ef »41k 
MAimu MMl 
Bri®d BlgfymilU .ID  ^
Isqpwller ©11 
Buffer solu%t(W 0t 
Water 8^  
'(Bttffwr solMtisa. aajii uf &s f®llow«» ti nl* 
mm * 1© grrai • 1 liter 
Jtey.#a m 
4mMi m XIJI,«x»«pt tafiPer t® 
•^Sag^  M -fliip*! mmalk «f m%ir 
mt4« If 
»kSi»ilk. 10^ . • 
Bxpeller mM  ^
Wiiit«r . 
Butyrie *<sM. •mMm'ii «« -taf #ii.. 
atttlea':xri 
ckiamiUe 
IxpftXler soybM  ^#11  ^
Boiled at&roh  ^
ill*' mmtirn ' 'Qm gwm psr 
I4.pAS« Om r^em. f «r §mm  ^miUc 
(Miik held «.t S?® C» la mter bath f«r ii i^ taat®* 
pr4«r t® 
f  i  i  i  { ! ? ? ! ? !  3  !  n  
I 
i 
i  
I i 1 
» 3 2 :• 3 3 
I 
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I 1 f I 
m* 
mmtiy experla»sfc8 but wltti a 
-rt^ Bata .a. fish ®il wM«ii wwi 
to. tli» milk# 
fitiwto S •»• aOOO ISJP «ait« f»r ««lf ia mpntle f»fa* 
#f at&^Mt '%GN@@]toiitI jper^  pifW ia 
' "WtmmM ©• •• 250 ©f ««:li f»r «*lf f»r i«y gl-wfa 
is ntlk Sa. ettfSttI* torn* 
'tiMmdm •!*•• « •ta«3E% %!»» msf m§6uim of B-»»eteia 
; \« v3kw®0UB pFlawlww «SIEOTllB0wIinBm 1^  
Lilly) ptr mtt p#r #ity"sr«« f»i, feaii 
««a-fcRia«i a .a^ .» $ mgt^  r^lbsfMyJa, l»i 
m* 10 ag«. mt 10 .a^ * #f 
«®M ai^ l #*i gi«M ei 
SiiSSOBaBwPlFPB wlilwl. ISlaJi ^&3EwHSi' 
iMft# -^ aaiil#ii w#'^ ' wea&mB  ^
ts *% Stiiy 'Wufa witt 
mMt mpm.M M* M og* 
$& ^^ wltAmAmf 100 m* 
•at m m» «fcl«ti» p»l^ ifeM»'fe».« 
Ml *•#» fecw t^aisti nt p««iifflti fimsmm la « -faKltH 
ilngl#-«'fei^ # I«»^ #a4««r* All iagi^ ii«^  mm mMmi frior t# lu«^ -
'iti3ij(gt6i#3a titisss imm- JMI- 4ii 
m* 
#• tmm wAt* 
I 
. «il «»•€ wm m •xpil.lffr pemms mm 
%® «i« Sell^ « ay.-fy Mm. is ©iffli., wai 
© 
it wm at 40 mtll 
It kii«' «^«zi ••^ wm (SX) ttet f^ niiuiftls th-ms^ Jum -^ ticit 
fIftofi. la. «i»i& #f . W&%mSmm;B mmm UtoM wm 
<te' iiNNitniaB if ptmrn^  ^la '^ ' .tiu»ia ai^ t 
tli# ilf3W.«»ltl«« i<rwij»fi "Wfc« 'fiifi^ ft>l«N«®tl*l1.tl«€ 
ai« f«(i tO' Tk* .mMn ft«M -wm tmm & mm  ^
tte teA » iWMm IbJMl ®«i mui. 
m -mtkm mi MxmA imy gmMm . &i iagm^m. -mm is^mn. 
from the ruM»a,. tt'smiaii -Iteiwfli.'Milla •%#»# m% mprmim '^fy I® F» 
until u«»d ta 9x^ ftmn^ .m.- fr^ sh. s^ fl-ws ©f re»a. .flwli wtm 
obtained at tetwi-.fml# «f « li»a»» 
iigdsteftidi»d vtftiNb '«a^ . &t 
b®aau«« tl» iNMnilt* .:il»tft^ lii«i '1^  BMtiPil], mwA «i|!s.o»l«tiNi (8|* 
ifeo tm&d i^ t m%t m %m^mv§iA m 'li&wA thwa «» 
me -lit#. »i»%« km %» Singmir* 
ffe«n ''Otter iiH»la4ti^  «lNix^ « 4«iEtx^ #« i^ elila ftui '«a«ztw«« 
W&W oMi  ^ t« %te ttom wm- »o Sm g.xwti  ^ .imtt 
~ '«r«g«tftt>l« oils -maA ^ mm or l&f€« 
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.itltuwafe, it Mm m -mm ©f llf«lytl:@ 
of mmm ®» fisiiawi^ s^  »111e«. »%aiiiMi-ji 
(1| Dried »kia!Bii.tt li^  
Btttt«r oH 
8f^ 
- (Butter oil prepaaf»4 ^  a»lttaf Mtt#r 
and pcRiriag off «il) 
<i) Dried aki^ lk 
lxpell«r oil  ^
mter 
(S) "ife'liaBttt: 
»0y0mEa ©1.4 
»R"te# Sl^  
MfiMMi t® mli, Mi3J» Ite m%8 of -««»' ge&m -of JLlpui* 
f«r f«»a^  e€' si&» '^Usi •wtrw  ^.tteot .l^ i^walisd •% ptmais 
friHisar®- «h1 h®-li 'itt e* te « •»»%«? &t tfc® will: w»r» 
tl.iar*%«d wltti w/M- soditM liydfsaxii# with .0»m©l tei a« « laais&'feor# 
le&iiBgli"Wf» i^tea and at i2^ :rf«l» 
for oai h«r» ' lua»'ttMwr' reading wm Mlm «t ti»® ho«,i«» 
t« Imalti 
ftitlfc oa tlw rmu%%» ot tli» filot f®«di^  tri%l» aw la 
SablA fi» Tm tw©-ws#k «iEf»rtw0atitl f»riod ««« JMje® «tt«gh t© glw 
afteujmt*' oa iasrt&s* la at -wi4^ «fs of  ^nrnivrnm 
1ii»%Wi» «t- ®f -ttt# ®xp®rta8iit giwa 4Ui ptr ©•at of 
ialtlal Se?n9 Alftmrtmm@ @«» 1j« nistwi^  Ij-uis »©•% of th® oftlw® 
did ntA gmln mofe wi%to% daria^  f®.rt©d» A f«w «.al®al* i^ ioh 
•©isittrtd mA m lOtlsk, mm f«€ saylwMta oil,# d«Etria»-
i* IWiigM gi^ m «ai ineldenoe of smtriag ml-mm 
"4a fil€r% trials® 
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« tHmi wiightt'JNr^ r i 
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mt 0 
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S14-H m .v»ry »•*»•?» 
AWWlK® m 
YT oii« 1^ 0 mmm' 814-X2 m at 
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Figure 4. A calf typical of the group fed whole milk 
(Ration I). 
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Figure 5. A oalf typical of the group fed butter oil 
(Bation II). 
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Figure 6, A calf typical of the group fed skimmilk 
(Sation III). 
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Figure 7. A calf typical of the group fed 2 per cent 
expeller soybean oil (Ration TST), 
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Figure 8 A calf typical of those which survived the exper­
imental period when fed 3 per cent expeller 
soybean oil (Rations V and VI). 
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Figure 9. A oalf typical of those i&iUh failed to surTiT® 
the experinental period when fed 3 per cent 
expeller soybean, oil (Rations V and VI). 
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Age, 60 days 
Figure 10« A calf typical of the group fed hydrogenated 
soybean oil (Ration VIl), 
t89I ii«i 1m« mi^r. th* tmmr 
9} wm 'Wui#* &»„#fpfi,»*#ii mt Wd.s e»lf ^WMt of 
il«i urtJiWi, fiii %!»• ##y %«a% fiipsllejf «^%«fca ©11 ratlea#. 
&»• sff«R,ai»i 0f .emlf. fflOiij#r ,^fS at 60 ^y» ©f (Flgmi^- W) 
wm ^pimd, IM oil VXI)* 
.aa«<li ttws# #W|-wllk- (ration T)# 
lli. MMmmmijm #f' 
lfe«  ^ttM l»WMStlgi.tt« 4® d#w»t% & 
fillftA-i^ &;«daieh Im ywag- iftix  ^ontriMB 
t& WmM ft itele Vater tby e«ii%iG»9 of 
filled aitt:. containing hyi.is»g«m%(»i ©11 C'Wbifflft 
¥11) felfillt4 till* Sfeit» *»r# a® «lgai3^0iaE% 
tilft*# i& mm. s0dm 'i& wl^t -or  ^tmm im^pmm is htigbt 
m% mm  ^ -pwaf* fi«i #i«l® al& (ration. I)» tortffegr «11 
(M%Ii« 11.5 -a«t «-|!l {i«M®a. ¥I1).» 
"mm a« Klgalfiamt iittwmam*- Is laolioaai ©f •«eKj-rl»g mmg 
Ail mlir##•. tlwi ab«w» mm la 'mwy g®©i 
«oaliti« «.t 'tlMi- •«».# •©€ «f#i4»eatftl -f«irio4t.- fli«» 
a© la ®f liftlr &m% of tlite imIwI' in th««» 
g,rai|«* tli.® -rnXmB -wep# tmM 
oil wtw- tligbte.^  in ibWs la -Wbtlr tolrs©ftt« mm 
9&mm0sA% imr»- 'tmi glM^f* 
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104. 
m  ^1%- mmtJj «|i filM' ai.3lp»' fr«MiaiMi' 
grewrtfe wh« p»af «al«»s Iwm aofe T>y, ttol® 
Wmmmmg li# f%«fc •»«,% 'hy4fmmm^4 ©11 cwm b« 
##4- »»o«saffcElly t# «3;fWi 8ogg««%s. th« ia <ii« solutistt 
of tlil« _pspQfcl«w: stofiffiM tti© to*tiea tte# aw*# for -tto® 
ia gi«e»to. '©f- jtw^ag ©ttl-wt# IM 'J |^rireg®»4*i*s«y1j«ia»««il« 
m- wi^ %lm9 fsd nlllc*. 
fte diffismMPi "he^mmeL i^o i^ler ««A eilS' my 
h9 itvided 1.nto tw© m3»,g»®apii tli« ffirst lasltiitttg Wm- p^viml aai 
Qtiral ftl 'Stad s«9oM ilffwivMes ImMmA 
%«' %lw 
Hit mi ^sbmdmki m^Zlew '%4x*Qf«a» 
frtwili #ie^«liii oils teel«i« wiltli;^  fctlnf, isgmm ©f ««%am%loa aai ©••ojattat 
©f %lt» mrl«i« 1^%% &t -s l^waa eil 
Mm giTsa m 4 '^ *« Aitat Itel' imt m^mm @il is 
t.® fm {§#:)• « nt^ h r^ leii#' 
oils pwifci^  ^ t» ttt# g*«^ 3eo«4irtsi#tiaal %f*«t ©f ealf • 
tito a4.g»stlMlt% f» mc^%iS»r aai 
jQrd»g«ife%«4 ©ito wsaM lb« «xpe«'l«d t®. b» hlghm. Rr»Iiap» .. 
Imiy a-teitls* ia lii*i»% i^gii,%l« {Table 8) tfeat- tli® mt#» 
et fl#, sat o4,l» in*, 
lai# s«s» W&mmWf %hm9 w^4%.m mm a«t •*b»ait,i»» anffla^ ^ •pro'vl'i# 
'prmmm  ^ «i m eii lja m ia 
1S§,. 
'Wtiii: ©f •K l^twr •m '^bmm @il |bK«p>% •«£ «l»i* 
'ttui Imiji^  ^ mma^ tO' -ib# of 
'Sd p»r «MHi§» 'ft*#* ii *I«:0' ft «Mtl M'Oiffii' ef li»@l»iit@ ««M la iliiti. 
«tl» Si® fcyif^ 'WmM'e® #f •«ip»ll»F ©-ll t© wmiam "ttwt h^ Aw^ ^^ smn^ -
««i|hI ia %M« i.mmmM.gisMik'm 'tmrntmrn m mAmMim. %m 
wm^0»' fwitt ^ f$m tim M.aoi«ie mM cemtiiat 
St it- fMsibi* -itet mmamt «f 
jRsi%  ^«®tt Ia. »tl Imi t^er- iSm pmf 
fTOn  ^ waft .i.%«ii'ii'«t HftteijrlMSMi j^ MuIting imm mt 
oil In the.r&tloa of th« fmxa^  oalf«. •mAl. %& m'.&fA% 
at #!» (M) ItanS tlwt «ll» -edi^niiuii miry 
X.i%tl« littoleie acid, also 1« imferlor to la §mnt^  
la ymm§ iaiiy 
& high #>gre« &t •m-temtioa of Utt 1« 
%m iaftMwiA dipNitt'M in #Hi' «klf !• mM kaewm# M • 
#«rtfti]si ol^ er sp««i«s« Aiprstibility aiai ®t im% 1mm 
tmn6 t® ¥•• lawr«»ly oorrftlatci wt^ - • IhifS*#' of fliwll #t a|» 
(79)p is s-toiiM teCmato.# faisi Mmt tiM Imivm* im mneift'terKlim 
@f fftt. i«i;r«iii«i ani girowte &f mh»-
M^ hmm oil ''W» mi &i%m tmxA §wme^  
«triti<m '&tt im fMliiii; 
tftfcl* wttk mtsj, .|i^ «wi% #11 «,irf Ii,f4'r©g»«titi 
I«. 
gfw .^ iiaPifi.©# t© ite% witli tit# 
Sbft dlff«nK '^ itt fpgwlii iwi'pMMi of vftiims to 
.vtot 'Oil is Ifela i««iNitlgpti@n «• to -•spil.ttr 
••®ll aay iw- Ife# fiiiit'. -titiit %la»- tmmsnt wm m mm 
fr9#i<e%» Ptimt tehfAmgwrnM^-mB «t3. "mm tfii:#i»l.«ri2«i &md 
mmmtim. emim te -iiwsiiNi: ff^i#' ««&#»« j^dipHntl^Sn 
miM «@«Hitit»«nt8 • It 4« f'itet m&m mmee*' 
®il,, nil# la r»f%mi&g 
ptmmBf my iHtiw -& deXstdrlous mtimM ttf@n oaIiws* In 
thift m- & fMittiblo ftxplws»tim»' It ateuM' hm &' .!*£§« 
mx^mv- 9t oilJt tep» iNim.ltii. to lA «»tf 
«i!qp»f4»wtei# It mmm i*^ «r i:«%f%ltal fli«% -#» s*^  •tl« wowM @«a1i»t» 
S.taa«' Wm. gfmrtli #f foui^  mt-mm to l^ 4nNI«B»t«A«»s« '^lHi«  ^
^sUi; «o -imm %o 
&ll*fill(»i aillct. ^ l^ riNitr mlf mxfvimm  ^imiM ammm  ^%>« in 
@ri«]p* A 'ti«iriiHi &f fittei dsuiii %• wii» imm ite fstlemriag 
C») «lp»ll»p «ii| ft) «xf#Iley #i0^%ifRa ®tlf («) 
tim4». %d9epKaktS'A oilf aaA (i) trtfland* fafSi^ mwtiti 
0|L1« tviAjyi iKVO-lviaf 'ttiMiV 'M.te sbemM 
107. 
'idbwteey like la fw^piwwBf %# «xp8.1lhiP 
©ll«- 1® -ta# %m flif«l««I eh9fAmt ilffti-jwBw® ef %fe» »llii 
» %e »#Mi v»n0v9i, Im r*flalM« &£t»r 
%ilitt' laifeMBSiMi to ^UrtihAr mmmnmtmrnmiuM IM' ^SS-EBBS '*&& 
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-lik* eimiiMimm: of 'tbi« 
milk ta yewig dtel^  oitl^ sto. t|» 
gr««tii ©f 0'-«l«ig f#4 id&., mm m slfaift'onHfe ilff«3f^ 
®ao« is ^ la 4a#*««#» la .h#4glit with^wi,, ''i»e.41»a«« 
«f ©r afp#at.r»aw th# gr«p#» Sht® 
gtwto a»i. g«»»l *ppi-»ar»ao« ®f g^«f of #•# 
.s«yfee«f«ii 'ta akmrp Mi 
#li# %y pwr «*wf» ®®«riag 
*ttd- high wr^ lity# 
111,,. 
fX:» eitiui; 
AMrlstt Wy Killr lastitut#. Inc. fhe srailag ©f »EW#at 4ty 
»11k mmU§»» Bui. ill, 2d ed, 1M4. 
!• Aapir, Virginia, Hollman, lil^  1*,, aai Bett#!, I, i,, Jr. 
Ih« «ff«ot of cru  ^leoithia «t s f^fiai#  ^sf 
dig*stibili% ftnd fte awkt# i@f of «»%• 
Jour. Nutr,, 3S»17f»»» M4f. 
§* Bafc#oek:t  ^homogeniKatioxi on Wm euM t^ Miosn, 
fiai k»«pij^  quality #f »illc« 
ftipt. Igr* t#A» Bul» 8S2# 3J42. 
4» *•!*» Dietaki^  fat aai its •£f««fc-«a t&® »t« t^ 'grow  ^
@f dairy 1,S* ^ ffcwwfl®,. ima, la-., 
Ioipl Stat# C»H»§« Mb'Sw^# iti®. 
lef«« .D.«L« and ^anmrn, C.Y* InflM«nM of 
•aisatioa of fat on haireoat of dairy eal^ pff* 4mrm 
miry sei«« tt«4i«4s« wm» 
i* Mmrg.0 digflfstion by oal-9»s of mlllc having wryiaf fa% 
and curd teutsiione, IfeipubHshed Ph,S» fhiwii* 
Am»0  ^ Ia«., I(»« S-tst« Collsga 
7* UJim0 i»y*rt E«JP.« and 1«B. 
vitftftt of %drt^ «nation on tha mtritiipt  ^
tte fat% aeid fractions of buttsrfat aM «#rta.iB 'Wg* 
#il«. Jour. Dairj^  Sei,, 24tl02l»l9i4, if«.. 
and 
Further studies on the coiiparative iralue of Isatterfat# 
vagatable oil«, and oleoimrgarines. Jour. Imtr.# Mt 
@01«6C *^ 1943. 
» , .m . ,« ^Od 4 
•tttiiMt oa tte* g'XNwiib. of 
%att«ipfat^  J i^r. Bali^  S«4.^  2«iat-4S?. Ii45» 
. # . .g- ^ . M ^ • 
" rf"'fK r^' S m&« ©f fat»« "loo* 'lie|i% 
Bt©l. «®i Mad. 55tl5S-155. WU* 
Xi#- m  ^ i 
Studios  ^tMa intorrolatim of fa -^* oarM^dimtoa, aM 
ia ,imt nutriti^ * MA* lioed^»«.# ?tl4JiklSt« 
wm^* 
lit# 
It. .#» fkm and ths Imfftir to infant f««ilag* 
Smxt* Am»m»0 MSS* 
Ii» C»¥« Suppl«im2Xt» to a milk dl«t j^ ir 
Uspublishttd .^D* fh«8i8. Jkmrn  ^ !»•« SMI* 0olli|g« 
Libmiy  ^ 1027* 
"» ittpflwwitt to it rallv (telrsr 
""'"""" "''"lfcr"%r* t3^ » stft» 1#®, Bui, 136. till* 
1S»  ^ » Es]^ , D.L,, aiMi Pryts, B. tafluMMWMi ©Jf ftit aaid 
eurd tension up<m the digestibiUlrsr o£ oftliNwi# 
Ohpwblishea R«»«ai^ , Dairy HusbaMiy f^t*» Stictet 
OolUgo, -^ 8# la  ^ 19SX* 
li# Sara#r, A.W., and a##* S®#t.ear4 alBi 
prailuo»d tiith paaexvatio Smr* Sslty Sei*, 
tlfS61-S6?« 19S8. 
If« 0«n|lll, G»R, l^ 'lfttive amttltiw ©f «ad 
 ^ &t», If !§«#-#§§»• 
2^'* A <KSmp&t>i8@& @f 
ttoeff loient @t artd th« rato of 
ef sewral mtemi aM urtifioiftl fats as isflu»ae«# by 
m»lti3ag point* Jour* ltetr*« 3Stl87«>194« 1947* 
It,. ##0» fclson, D,H» ealiwWoa a 
• mmm% Iw l»x, i«l«. 31i«, I944« 
EQa J«X» «ai #»»•«. -aatMii §mMmA 
foediag of fat #toU»ii« Smm-m-
^ um* 
it» awt#!, H,.!,, JPr«, Sally 1», »wlfa* 'IsairlolE.* 
Coz l^ia* 8A«Ni.r»' f«iai«y  ^f»" 'ffi» effoot of #t# tm% Iflpwl 
of 'til# <ii»t OB g«.tt®t«tl autrltioa* fctr«# SS.tWi»>€S2# 
mm* 
 ^ « «Bi Msritt, E« stttiiiw ttMi- mtwlMm 
-value of taAa» III, The oi^ eot ©f timmr m fm& fmf»wwmm* 
Jour, 27jSS8-546» 19M. 
. « (tmi .. . « St»ii«« #» ®«fpap»ti.w» JMtfdttw 
mlwi  ^ifimTW^e gwjwtt r«t« «»i •^ li!l«»if|r of 
veroion of mrious diftts to tl»»ii# i» imt» nvi^ tf at M. 
Jour. mWrng 29»2S7-'244. 194S. 
24* « « Stedi##: 
e « ' ' l S » ' . m l w #  fmim* IW, tim 
®£ftNi% of different Hit# m wii 
' l» *%r»# lf4#» 
WMMft# f * IteniiiMi. ># tiwi «i3i^ (ur*%4w», m^wiMm m:3a»-
«f fftiNi* 1» ^ f«&» ft&d efflolttxio^ ot 
mrimB ii«to te j.eur^  Hutar., 
®S» M'Strnff. I#:®« ffc# relatioa of the' rat« of ce atBe-
twem the ©elf'« abomauffl to the appare»% 
of tke pynteia in the rallk. UapubXishei 
l» Iowa t^ate College iAhrax^m WM* 
t?* M'ilkt*# #»!» 9e»« f«il* Supefl^ MiM fwri nISc* ^mir# 
mtrf »mU::0 1042. 
• «»1 «i.»» ia Hi# ilgf-# »iil» 16.* Its®#, 
ital WelA, B»€« Soft 'im-M Ait* %r« %Kf.* 
iMl^  itt»„ »»• 
9mS» tes'to dlffezm^Ni 
mriftte* fwm. nozml populations. ItepaVlieiuvi 
iMMif. !»*« IMS. college l^ )if«27*. Ii4f» 
M.m . S*I».* iKBi @*7». fli« fvlfttiw 0f. ^  flit ee»tet ei 
'«i,Ik %® *hw'|ft#««ge of milk caiPdE irm ttie 
«f tfce mtf# #«ir« ftiiyy S@l«.» 'If®., 
' ,&»i. Dye# J«A». iiffeet of eui^  wa'ifee digeeMfeil-
i% «t' Bdlk« Mmwrn Jour* Uiammma €bildiwa# 1S38* 
is* fmnrnm* i* wad ^W* oomparle.oft. of mte f«4 ea 
»Hk «i'#i SNl a "sailk* la lAi:^  «he m"temll:f 
j^ ' lNie'%e®a wwlit.tei by.foeeiwt ei.l» imr» Ikliy Set.,, 
tSfSTI^ SSl. lt€t.,. 
m* ^§mmmmm.0. Feetiag expsriawat# with' ml-mst* la»».,. %if» Esq?. 
• tel., %fe., p. 18i»l^ ..« »i» 
1»1*, faiv» of Miaa».(». St# .ftaal#. .Mlwtt. JPrl-wte 
Wmm 
fitcht, mm fmi^ mtmm- m«A _ 
^ Mas. Fiuwi miA Brnm S«i., iil2-lS» WUm 
St* , @M FouatAiaas, F.C, th« u«» ctf ©13» im4 
'"'iwfal' for' o&lf f<M>ding» Jour* I^ iry S«l«t 19^4 
• I .  ^  ^
'""" °iSi""iPiS' 'as «tiWtltwt«a for buttorftut in th« i*%i« 
^ ywtag J'mr, J i^ry S«l«, iS.ftl?»lSt«' 
m* .liMi*«r, A,h, A 1l#«% of mli mMlmm-*. I»%r, lsi^ « Ste, dmlm 
87»5-10* !»• 
#0* Rw Qi * 4  Phillips  ^P*ii»« azid Mpel, I*W*  ^ of 
vitaealtt suppl«aaoats upon surrival at mm»hmr& mliw#. 
Joiir. Dairy Sol,, 2«?t761-78«.. 1948» 
4i.» IsKila, Ji.S, and Fosher, L,M, Co-iparison of -tti# awtrlttw iimlao 
of r®fined ooooaat oil and butterfat* >oo4 
Sa77-XB4# 1S40« 
Mmmm, B, ©wcfebook »f b liw r^atSastjry# M •&* f« Si« 
w«l» S®»ai»ir»' «ai^  to, 
Id# - iMiC'* F3», aM fmatiml p'%«iol®g-
BlfiOcistoa Oo» imf» 
M» €*«» -wm.! %m' fmi iskelm ati&f' • Qfelo Agr. laep,, 
« Iteldag h0itmr mi-vm m M«Rist 
.Mik* (Jki&f Mgr* SiNt* lol* MS$* 
tm, 8*I.* llSii%ofe, f*P., ®ai Mmh*, 
ison of 12i« mluo for Wits of 
ef fmt., awi of 7»get&bl» oils* 'Tour. ^%7ey io«»  ^
M«4&««d« I04@» 
#f» -lilJb## 4mMm i»i- Kiiwiii*#. *#!» B» ©f .wkitpliwia^ofy irllaBaSM 
itmmm $xk ikklry S«i«# It#?# 
#S» Hilt R.L. The physical •ourd dh»metor of mA lt« 
ship to the dlfitestiMllty ane? foo<5 mlwi of ailk for iaftofei# 
mah %r. Kxp. Sta. Hul. 207. 1929, 
m* 
mm- mmrnrn-t A*1*  ^ H.J., Jr, of tm» 
liydrog#aifei4 oils* Araer* Jour. Bl^ iol»> St47@w&8i* litl» 
®&,. Hultsii I»»i#, Jfr»if 1«C,, Kirk# CA, 0ro«s  ^ O©i*0tfe»* K*, 
«a.d Heale« Sai<Ah< Studies in a»tftbeli«n» X« !&% 
absorption in aorwl iafaats* J^xr* Fediat.« ti^ f«4S§* 
ISSS. 
in.*; 4«Aw S '^ #f 
wi Mmp:^  M-tnrnmm. If»« 
Si# iMwaur, H.l,, §•!», S,®*., airt W,f»t, 
Carotfl®# is «alf nutriticn. JPwir*. l&tf^  
1942. 
is* Ijnms* 1«JI» Stettea- m mtrittm mim X» Wm 
ef w exoluaiw le^M iiat 'AM- bm 
mmwmxm Mm&m Ohio Agr. Exp* Ittl. 4ff* Mil* 
ii» obetsistrv. Swaf* igr. Ia«, Set# 
Wm-rnt f* 260-265. 1S36, 
if. Xistowft^ Tt ?»1. aai' SItawff# P»F» ©f. Mta 
fat aM of fat globule sarfa«» «a lip#^ i^# a< i^-9i% 
ia Biiik# il«ar* iS&iry Sei», gSiXl^ ine. JLfi®* 
l^« t*km a»i^ ieMi»g* W«S, a px^ll^yEo^;^ raprt mf anW 
atitwtiffla fflp pilohard oil for buttarfat im wAM fm salf 
faediug. taiaabifie Agr., 12i204-.20g. Iffl* 
§?• l^ ewla, J.M, and Wil»<m, L.T, Vitmia A ws^lmwrn^ &t ^mXwrn* 
. , #o«r. fctr#» i^«f-47S. lf«» 
Si» UmSmmyt J.B, Feeding ealvat tm im*l« ttuia. .^ r» Sta* M'ik 
Ami. Sit. p* 12§-14S« m r^n 
if • &©aalip ^«S«» C*?** Bitarat®* aadl }%AMI.pi« ?;•!• 
Re< i^iime32<l«i mtriaat allowaneas for dontaatia 
!?©• III« liM»a«i»ndad mtrleat allawBaaaa' tmp iatiy «i%fela,. 
national Bwiaaroh Ccmneil, WaBhingtott, 
®®». * Mxtganfaltar, J,F«, tniosas, J,W,, ai^  WA« 
£ha role of diataxiy fat aM liaolaio aoid Im laa t^im 
of tl^ a rat. Jour* Mtr«« 23«31<«38« 1844» 
li^ hpist, H*S* and itatify llwalan!* 
assentlal for tfca gwiAi^  ««S#» #««r« Mtvy Sol*., 
1030. 1948. 
lit,# 
Mm • 1*. •»« i»fltt«a«wi- of iietary 1W» m 
,|» f^eioa la .»%»• 23tS8S-4«IS# 
wm* 
SS* «aKBillali, A,e»: SteAiw 
'Wm Ito "'«iiitl©a «f mad 'gwiA «» « ailk 
iflfttiwa f«ar Jaw* fttfty S«4*|, 19 *^ 
. Slid ft aM mi.mtg0.0 tlttmiMrn 
«WM»t«rti©a« lt#f* 
if# .M@rit»ea» f»B» Feeds aad fee i^ag* «4* t« 9M*NiM« 
S*I« &» jiorri»4ia |»iiia 
it* f«l*» i*lA*t ^««A «»f» Mfest. @f 
ttilk  ^tte ttet ''iriteioii rmmiM in ^ e ftlNMunw 
ef effltl-fee# imw:» -S#!#, " ItM# 
#f» 1t»B, sind leatftll, K,A, fhe -mlu© of 
vitaaiia feeding in the rearing of dairy jour. 
Dairy Sei*, 30JITS-ISI. i947* 
•i* Bartfioi* C*L*« t^on, Loosli* J«K*y &&4 Spiolwmf A*4» 
Controlled esEperiateiste on tbe ii«lue of suppl«msiitl^  
-vitMislas for yeong dairy oal-ves. Jour, X i^iy 
2$«233^S8« X946, 
•'if#; aal aafi 
foofl pr»fei«a®» ©f nste fei a irtlk fsaM'we  ^
ecHii»inlng @r amm ®ll# J«ir» Satr*,. Sliill-iSS« 
1946. 
Wm mmp»., F*H., Iw»d%ui8t, N,S,» aal^  l^ er, P.». mtmm ef 
-vltmin A anS oertain members of the B«>emplex «feB ealf 
Booura. Jour« I^ lry Sei», 24s977-{i|it» 2.941* 
f%m ftjyt*, B« fhe influence of fat and ourd teaeitm upon lS®wi%-» 
Ibllity of fflllk t>y eal^ e« Unpublished M.S, Tlieeie* 
Mm»0 ^00' Imm S-tete €ksiiw^9 •l.tbrniy* -IJISI#. 
Setasba, B«J*« EXwttb^, C«A«« and £«rt» 1«B* &•' 
nutritive «Hf imMerflat »ai eer^ l^A elJUi'« 
Jour. Dairy Sel«» aa*m*188. l.&40« 
fi# S.J• 1?ei«apM»nt of the digestive pr®»e»»e® Is tlte »il3e»' 
fed cwtif dhte t# abnormal <mrd forimtioa la Wt0 fmw  ^
$«!•'Pro©* toy. ftiblia too## MtiW»9§m. WMm 
117» 
f4# Utitr m a f»p mm- MM: im fmMmg 
• Mtrf mMwem* Jour* Biiry ;lffSS*tt^ » ItS##. 
f$mr  ^ lieidiMs« '#ib «i» Sy 4« t coi^  
Mma^0 Xm& its:&« Cell9f« l9Mm 
Mm iflytJyMia# XtOoBli, J*K», ThmRB^ •Bmtikm.f ^0«lii*0. ani 
I«li» {ktre/tem utili£ftti» \mmibmn 'mM* 
smw*. Mirf Mmu^ mmi'^mt, wm-* 
ff». f»S# and IGatesar* Btnm pii;^ lologi^ | #ffl»ats «f (kb* 
the eolostruia feeding period of iaify oatwt* 
Sei«» 2dtl^ i**E6<» 
?8« lNw»|hilufl« P*E*« M.C.n aaS SfeuMT# M*B* InfliMiaami of 
hoiaagenlsatdoa oa the ourd Immh  ^«f i4Jic» Jiwir:* J^wf 
Sei*« X9M« 
ff« • F,C,, Folt, £.1., Jr*, Farrow, *^L*, and lifile#" Safsiii# 
Studies ijs fat metal^ olism. II, Fat at)sorptl<m Ijt 
tafaata. -mA trnlmm  ^ Jour# Fediat» 6s4Slo4S9« . 
f^miay, F«ii» aiad Coi^ ett* 1*S, J^duatlcm of G«ur<i ttf ^me 
by the addition of soditm salts. Jour# Ikdxy tS# 
g§§*294* 1940. 
SI,* . Ifiigiwirii Mmlmf. ani Oirt^  1«B«: 
. .tema #f  ^id-taln'B im^ml 
S®®, Si®l, aaS IJai-, i»r©!®»t l.S41'» 
8t« Vl«8«« A.C*, Jdtmitonj, litAeIi|» ftal^ it, aai'l^ mBS« 1*B« 
Syathetie rations f«r tto I^ry aalf*. 4®w(*« B«ii,ry S®!., 
S0»87»84» 1947. 
' ""UStiFnSSw.s 
SSs^8-270. 1947» 
: > » aai Re-raast W.B» li«M® 
' iia' Aalry «alf# Soe* laip» 11®1» aai fct« ?r®Ni»» 
estsax^gg. 1946. 
m* Wltoter* Sohrelter, 0«M«j, az  ^ F«il« 
£aot@si safest ii% x t^^ ^BStitatal^ iiity of 4xy liiele silk* 
Jour# Dairy S«i,, SSt499«>4@I» 1946, 
Its* 
SS» QaXXieksoa, and Petersen  ^ W*£» lulu* of 
TOrious vitftmiaa and iaerganio u&ltm for w»iwatoc 
ia i%8tri@^d te « 
ssilk Jour, ISairy S0I,, 2S«57^t#8i* iSSI» 
: • ' • aad 
a n^olt milk xution for «teiry fluliiw* Jamr# IW.*y S^04•» 
28«55S-672. 10SS. 
S8* lisjwa.,- iiaitri® of Kilk i%«atioa 
jiffisr* <lwgr« %i«as»8 Cltildre%  ^7iiSS#Hmi« 
lelle'% 1«P* Ikte 'la 'ibto oimporated nilk lxiMm» 
m^Mrn MmB-^ 79. isu* 
!»• 
'sflsfc## %© •SiJU t^BWI ^S.# •fi4®0rtl-K'# 
%« Pr» 0*t* .iiwaB mi •%* Hi©**- t&f 'titoiF 
nMdMHI* iturlaag <@oa.¥s«' ^  
*1%# <^ |^fefSiMiaS *B4 |ttNi^ Sidfets& 'Af 'tt3t:S,9. ^ss'ls#" S#. 1# s3*@ 
t@ 'fir* 9*Z>* i«9»' f»r bl» iui9i«tfta@* wsii Im 
%%!« lwf«.«%ipEti« siai %® Sr» t,Jl« W|#« f#r M» lt«ltftt'l 
»ag£«»M««« t» %li« f'iw r^atxm @f 
